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Bascfirsfbung 

Die Eiftndung beelffi em Vertahran zum Hefstaten 
einee Tunnete im Scrwdvortrieb eowfe etne Anordnung 
zur Durcfrfutirung dat Var1ahf«na 

Es tot set lengem betannt, Tunnels Im Schfldvor- 
trteb harzustaflen. bei danan ain sotortfcer Ausbau mK- 
tals Bnsetzen von TObbingen erttgt Hierzu befindat 
eich in Sdtitischmnz der vc*tnabeinaschine ain TOb- 
Wngeraktor, welcher da einzelnen Tubbinge im Schutz 
des ScNUschwanxBs 2u einer TUnndnanro zusammen- 
setzt Dee Ergebnie rst tin irveitu herge ri e lte e Rohr. 
wefchee aua «mr VietzahJ von einzelnan Segmentan 
zusarnmengesetzt 1st 

tm Bereich das sogenannton Mfcrotunnolng. also 
balm fv/ngesteuerien Hantaflan won Kanafen. to ain 
TObbingambau nfch t tnO p^ ch,damd^Zu Mnrwn a n aa l 
zan dar TObtolnge zu einer Rohra 1st votortornansch 
ooar wrngesteuen ntcnt ourcfaunroar. 

Nteht bagahfaara KanaJe. baiapWawaiM Hauean- 
echtosa*. Laaungen zur Ba- und Entwaaeenag Oder 
Ver- und EntsorgungsNKtungan, ward an invnar noch in 
vial en Fallen in oflener BauweJee hergesteflL Demge- 
ganQbar biatat daa M o fO t unna i n g ma aote rt gam Aue- 
bau abaf echon jetzt erttebfeh* Vbrtefe 

Dar sofcrtjga Autbau wird btim Mcnrtunrwiing wia 
Wgt erzieft: Bna vbrtrfebs/neschine wind sua einem 
Sta mc hac N hafausmttalt atnar VbrpreBainhet In den 
Baton vorgetrlaben. Warn die Vbr pfaB aWiatt ganz 
auagafanran ist, wird dar TunrieMxViab gestoppt <Sa 
vorpreBeinhea zuruckgefehfen und ain Rum«uck an 
daa ScNttachwanzenda angaaalzt Ola VbrpreBeWielt 
acnwctqaa rwrzMQCKunornrcoieeamoio vonjwpama- 
ecNne, m dan Bodarv um dan Tunnervortrieb tortzueet 
ten. Durch eukzeosfves Efcteetzen von wdteran 
R o h mtudo m In da Vbr preB ainhet antstaht ain Rohr- 
stra/^anc*ssenSprtzsdfr V c*t ^ 

Die Kraft dar VbrpreBeinheft wirkt bei deeer 
bekanntan vbrgeheneweise JaajaUa auf daa zuletzt eln- 
gesetrte RohrtOck und Ober dates IrcfireMaufde Vbr- 
triebwnascNne* go daB die benotigle Kraft for dan 
vbrtrieb n^zunehmonder Rohrlinge und entsprechend 
anwa whaanda r Rtibung Im onatehandan Baden sfetfg 
grOBer wird. Je nach BodBntMSChaffanhail orgjbt aich 
daher aine maximal Rohriange, jensefe dar em En- 
aatz von extra anxuateuernden und zu varaorgandan 
DahnaRtatfonan notwanolg wild. AuBerdam last aa im 
ebon baachriabanan vartahran satw aufwondg. 
gekfQmmte Tunnels hefzuetaeen. 

Auegehend von doeem Stand dar Technik laojldar 
Erfindung da Aufgabe zugrunda, ain Varfahran und 
aina AnoroYiung zum Haratallan einea lunnaia im 
SchjUvortrteb berertzutteflen, mit denen tn a b a son daro 
mcN bagahbara Tlmnete und Kanala ml ao tortgam 
Auabau untar Varrneidung dar offenan Bau wa fea audi 
Ober groBa Dtstanzen und gegebenenfaat mit Kiunv 
mungan problarnloa hergactelt warden kfinnen. 

Diaaa Aufgabe 1st durch ain Vertahren mit den 



Mertonalen dee Ancprucha 1 caw. durch aina Anord- 
nung mit den Merianalen daa Anaprucha 15 geWat 

EmndbngsgemaB wird bam Vbrtrieb einer vor- 
fciebsmascNne rrat einem SchU und ainam Schld- 

s achwanz zunachst ein Rohratodc aua dam 
Schlldachwanz auageachoben. Vbm Startschacht her 
wird durch dieses RohrstOck rwvkjrch ein aufwaHbaras 
RohretQck bia In den ScNIdachwanz transportiert und 
dort auf den glotchen Durchmesser aulgewwtet wie das 

10 berefta ausgeBchobene RohrstOck. Die Aufwertung wird 
arrerJert. das aufgawetteta Rohrcaick wtd an daa aua- 
gaachobena RohrstOck angaaatzt und balm wartaran 
Vortieb dar Vcftriebamaachine aua dam Schfcj- 
achwanz ausg^schoberi Danach wfcd eai weftersa auf- 

is weHbarea RohrstOck durch den durch do beiden 
Oasatzan RohratOcka gabldalan Rohrstranghindbrehai 
nan Sch adac hwan z a anapoi l art dort aulge wett e t, aire 
fart und an dan auagabautan Rohrsfcang angaaalzt 
Diaaa vedahransschritta wladarhotan aich, bis da 

to gawunachta Tunnallanga erreicht faL 

Ma dam erlindungagemABen Vadahren whd ain 
gfiederartig zusammengeaatzter Rohratrang herge- 
stett. watehar auch KjOmmungen aut w ai s an kana Die 
etnmal ausgeschobenen RohratOcka btefcen gegen- 

25 ober dam anstahendan Boden onsfast go daB ratatfv 
Maine Radian beim TUnnelvcftrieb gefahran warden 
konnan. Auderdem sM da iOr den Vbrtrieb benoiigtan 
Krftfte von der Entternung zwiachen dar vbrtriebama- 
cchlne und dam Startschacht unabhanajg. 

x> Dadurch, daB rvmpletts RohratOcka ate Qanzaa in 
dan SeftSdschwanz verbracht und dort leolgftch auf dan 
gewOnachtan Durchrneeoar aufgewaitat warden, let as - 
im Qegensatz zum betannten TQbbingauGbau - mog* 
i^dMAusbaudes Tunnels imScNWschwamfernge- 

35 steuMl von^jnehmen und auchrw^htbegahbare KanAle 
anzutMtigeri. 

Die enlnoXff^sgemade Anordnurtg zur OurchfOh- 
rung dee Verfahrena umaABI neben einer bekanntan 
VbrlriebsfnascNne mit einem Schad und einem SchM- 

40 achwanz eha Anzahl von autrnfovm Rorvstuctaa 
•in Trar«pcftmftte< zum Transport dasar RohrstOcke in 
oen ocnnascriwanz, /unweicwnncniungen zum /vjrwa- 
ten der Rohrstocke, welcha vorzugsweiae an den 
RohrEtOckan seftct angebracht sind. Arna^ervoriichtun'" 

48 gan zum ArrBtieren dar Aufwertung, wobai da Aufweit- 

Nonnen, eine raranv avwicnung zum nsam 

» «*- > — Q ua li fiim. ■ ■ i ii.f ■ nit ■fun Pj J_j 1J*|H 

lawaaa an ocnaoscnwanz awgawanaian nonretuow an 
den bereita auagabautan Rohratrang some Mttal zum 
so AuBschieben der aufgaweiteten RohratOcka aua dam 

ft I ti limn |, 1,- , J-?, f, -w- .in,. Uv4niA Am* 

screnscnwanz, weicna cjetcnzeng oen vonneo oer 
Voraiabsmaschtna bowirtom kQnnen. 

Die aufwertba/en RchrstOcfca beste^en vorzuga- 
weise aua rino^ormig zijsammengebogenen. aufwaHba- 
55 ran Bandem, deren Enden aich in Uniangsrichajng 
Oberujppen. Aurweitbara Binder dhmr Art warden zum 
Abdchtftn *on Lactetftlien In Kanaien bersfti verwendat 
und slnd betepielsweise aus der 0€ d3 13 379 U1 oder 
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der OE 44 01 316 C2 bekannt ZwecknrtBigerweise 
besteht tin eotehea Band aus fedar«teti6ch vertormba- 
rem Malarial, beispMswcise aus Stohblech. 

Zwiscben den im mneren des SchWechwanzes 
au1geweftdenundausgeschobenenRc>^^ 5 
che den Rohrstrang bitten, und dam anstehenden 
Boden wortteW in dar Regel ein Ringraurrt Dieserwird 
zwsckmABJgerwefce verfOItt, beiapJelsweise mil einer 
schnett erttttanden Suspension, um den Rohrstrang 
zu stOtzen und fcm for dan \tortneb dar Vtortriebsma- w 
schina ausreichend Hatt zu geben. Die Vertoilung des 
Ririgraums erfolgt vorzugswdse Qbar InjefttionsdQsen 




dafiL 

in daa hwi dee ScNJd- 
eiritfngen kann, und urn de 1 




nat anzubringen. die efch beim Aufwerten dar Rohrs- 
tOcka an deren AuBenwandungen und gleichzertig an 
dar ImenwandUng daa ScNIdachwamaa dfchtend anle- 
gert Diaaa Rings Wnnen entweder anden AuBenwan- 
dungan dar Rohrstucka Oder ortsfest an dar 
Imafiwandungdee ScMdach^ 

DieAbdichUigc*Sto8kaTtenzw^ 
zelnen RchrctOckan gegen druckandee Wasser odar 
gegen c8a Variutmasae Kann dadurch vorganomman 
warden, daB die AuBentontan dar Rohrattete jeweile 
ml etnem oummielastbcrian Material Qberzogen eind. 
so daft beim Ansafeen tines RohrstOcka an dan Rohr- 
Materia) auf gumrnielasS- 



BeiVenvendur^vonrtngttrrnig 



ObertappeaWaavortelha^ 
Obertappenden Bandenden Jeweile eine im we tsna > 
chen axial varlaufanda Dichtung angaordnel let. urn ein 
BnJrtngen von Wasser oder VarfOJImasse in daa Inner e 
dee Ftorwstrangs an daeer Stella zu verhindern. 

Besondere Vortafle argeben sfch. warm die aJwert- 
baren RohrstOcka mit ainam Montierwagen in den 
Schiktecriwaiutran^ 

wagen eine Betajgur^svornchtung fur die Aufweitwn- 
rlchtungen tragi und m» deren HMa RohnrtQcfca im 
IwertetDieAufwetelnrfc^^ 
RorvstOcte kflrmen berate fcn Start- 
I in Bngrin mit dar BetaJigungavonxhtung dee 
_ j gebracht warden. Naoh dam Transport 
durch den Rohrstrang wird dar Montierwagen Im Schid- 
schwanz poattioniert. Oanach wird de Betafigursjsvor- 
richtungakthhertunddas RohrstOck aulgeweitei Soist 
aul einjache Waiae sichergoetelt daB das Aufwaitan 
daa RohrstOds siitornafcch taw. farngeetauert ertt- 



Dar Montierwagen kann die aufwertoa/en Rohrs- 
tOcte einzein odar auch paarwatee in den Schiid- 



transportieren. Past dar gesamte Weg 

zwtschencWNforfriebamaschtra 
kann worn Montierwagen wfihrend dea Aussehjebens 
dee zutetzt aufgeweiteten RohratuoVs zurOcfcgologt war- 
daa ao daB das Wn- und Hertahren des Wagons nicht 
zu Verrogerungen fOhrt 

Ota fur den Betrteb der Vbr*iebsrr«schJne notigen 
VenMrgungslartungen iagen im berete ausgebauten 
Rohrstrang und warden Nrttsr der VcftriebsinascNne 
hergeschJeppt Se mOssen bererta im Startschacht in 
die aufweftbaren RohrstOcko eingetedott warden, ao 
caSdieaufderlmenwaiidungc^ 
gendenVarstjrgunc^leftunge^ 
tocke in den ScMldechwanz beNndera Urn dese 
Schwteripkstten zu beseMgen. wird der Mcrferwegen 
vcrtetorfterweise rrit einer Ervlchtung versehea wel- 
che die \nwscnjur*sleeungen vor dem Mcnferwagen 
ertwbturejrwtwtvnwt^ebtogl Sotonnendeeuf- 
wertoaran Rohrstucka auch fan aaigattdet t an Zustand 
beHrrierungsfrei durch den Rdiralrang Nndia^ trw 
portion warden. 

Wettere Vbrteile ergeben sich, warn der Montier- 
wagen im SchBdschwanz an eine Andockstafton dar 
Vbrtriebsrnaschine angekoppelt wird: Werdurch wird 
der Montierwagen in reiatHr zum ScMdachwanz def> 
niarter Laga feet mil dar Vortriaberf^achine werc<^ea 
bevor die Aufweitung dea RohiatOcka er*^ Dto Poai- 
torteremttung kann der Andafetatfon zugaordnet 
sein und auf diese einwirkari. so daB ein genaues 
Ansetzen des nau aufgaweiteten RohrstOcte an den 
bereita ausgebauten Rohrstrang terngeetauart bzw. 
automatech aichergasteat rst 

Die Andoctetation bittat weiterhm die Mogtichkeit 
den Mcfrtierwagan uber geetgnete Kupplungaaiemante 
an da Veraofgunoa t aHiaigen der Vortriebanawchine 
annKchJ^BeaCbercfcArrfcxJos^^ 
weica dar Awtauerimpula fOr da Betasgtingswifch- 
tungen an den Montierwagen watorgaleHat warden, 
Oder dieser kann mit Strom. DruckKit Hydraufikfii Oder 
dergjetahen fiQr da auf dem Montierwagen zur Aufwei- 
tung und PosWoriarung dea Rohrstucka vorhandena 
Mechanic veraorgt warden. 

Eine beaondera bevorzugte Weitarbidung des 
em>KkiigagemASen Verlshrena besteht darin, daB 
zusatrfich zum autwaHbaran Rohrstock jeweila ein 
Zusatzrohrstuck In dan ScNWachwanz tranaporttort 
wird. welches nach dam Aufwaftaa Arrebaren und 
Ansetzen daa RohrstOd* an den Derails ausgebauten 
R u h/ st rwrg in den Bereieh dar StoBkanta zwiachen 
Rd¥8tud(und Rorffsfe^verbra^ 
tat wind, bis ea an der Irwenwandung des Rorinrtrangs 
anfiegt Oanach wird die Aufweitung des Zusatzrohr- 
stocks arretiert 

ZweckmflBigerwafee wird zum Transport Jewels 
eines RohrstOd und ekwZusatzr^ 
serwagan vemrandai derdiebddenTdlaziMriwienin 
den Schiloschvmnz irarttportiait, dort zunachst das 
Rohrstackeufwdtst, errederturtdandenberefeeusge- 
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tartan Rotating ansetct und danach das Zusatz- 
mhrssxk in Portion bringt aufweitat und anetiert Bst 
nach tftttn Vartahfansschritten wifd das Rohrttuck 
balm wefteren Bonrvortlab aus dem SchWscnvwnz 



Ba) 

anta antstatrt atn Rohrstrang, dar aus anainanderge- 
cetzten Rohrsticfcan bastaht wobei jader 
Vartaindungaslo8 zwiechen iwai benachbarten Rohrs- 
tOcken fiber ain an dan Imtenwajidungen bddarRohn- 
tOcka zugMch angepreBtee Zueatnohrctuck verfOgt 
Bases Zusa1zrc*irs1uckkam^ 
lichen Rohrstucks auagebidet sain, so daS aich Im 
Ergabnte ain doppetandlgar Rotwstang ergtot Urn 
Malarial zu spa/en und urn Mains Krumrnungsradien 
desTunnslszuemiogflchsn. sind da ZuMtarohrsalcke 
vorzugswewe dautich Mrzer ate da elgentfchen 
RohwtQctaausgabBdet. 

Oia Zutatzrohnttfcfei bieten dan gro6an Marts*. 
daBtJe dtajawatebanacttwtan RohrttOckazanaiaran 
und m Qwar Lags zueftnander stablteieren. Danaban 
<JWtansiadan<fcjn*dteRohretOcto 
stnng nach auBan atx audi warm Krtkrmungan das 
Tunnel* zwtechen dan ainzatnan Rohrstocken Rngan 
erzeugen. 

Das gesarnte anlndungsgarnaBa Varfahran zum 
Hersteflen ainss Tunnete im SctikJvortrieb kann temge- 
stauart erfolgen. was fur nfcht bagahbara Kanefe von 

i nni lit I all Lr~* 

grooier wtcnugKan tsx. 

Naban den vorteilharten Wettsttttungan das 
e-findungsgaf^Ben Yerlahrena, de s*ch in den Anspro- 
chan 2 bio 14 findan lessen, ergaben rich vortetoafte 
Ausgestattungen dar arfMungsgamABan Anordnung 
aus dan Ampruchen 1B bit 29. 

Oia Anofdnung zur Dunrfrtthnjng das Vertehrens 



zunachst ain RohrstOok in dar oben baschriabenen 
Waisa aufgewaitat und an dan baraits auc ge b au ten 
Rohrstrang angasatzt warden. Sodam kann dazwaita 
Beratg u ngsvorncmung lor ah Zu batou li sto ck ansang 

$ dar Rohrachse vamchoban und das Zusatzrohrstuck 
mttete Anhaban der zugahorigan Betttfgungsvorrich- 
tung an dan ScbefteJ dar innenwandung das flohr- 
strangs angetegt und aufgewaitat weidart 

Oas efflndungeaemiBe Vartahran und da Anord* 

10 nung zur Durchfuhrung des Vartahrens warden im tt- 
gandan durch eti AucfQhrungsbaiapial nahar ertautart 
Dieses wind anhand dar baigafOgten Zaichnungen 
baschriaban. Ea laigerc 



is Rgur 1 Bnan 



seHfchen Schnftt dunch aina Vor- 
mil dam vcadersn Enda das 



Rgur2 das Detail K aus Rgur 1; 

Rgur3 aina Denstesung wie Rgur 1 wahrend ainee 




Rgur 5 einen Schnrtt entfang dar Unie V-V gem&B 

Bgur3; 

jo Rgur 6 aina perspekthnsche SWzze ainee Montiar- 



Rgur 7 einen Abschrttt ainas mil dar ErtTndung her- 
.nfchtt 



aina Battigungs¥orrkz<ung fur da Aufwaitainrichajn- 
gen tragi wobetdtaee im we s ertfchen aus rnindestans 
ainam Drehwerkzeug besteht. welches sich bakn Auf- 
wetten dee Rahrstads im Bngrifl mtt einem Ritzal dar 
AufweHeinrichlung befindet und anhebbar sowie 
absentee* auagabildat tet Das ganannta RHzelderAul- 
wekainncntung kann also schon im Btartechachl auf 
das ypfzugwaaje nach oben gerichtete Dre hwerkzeu g 
aufgeeetzt warden und wahrand das tansporte das 
aufwaa^enRohntfO^mHdasamimEkKBlffbiatoefv 
Nachdam dar Montefwegan im BchlUechwanz ange- 
komman «t kann das Drehwerkzeug angehoben war- 
den, bit das RohrstOck im SchaHal das 
Schadschwenzee enSegt Danach Narm das RohrstOck 
durch aintachas Drahen des Drahwarkzeugs behind o- 
njngsfrei aufgawaitet warden. 

Zur Durchfuhrung der Verfahransvariante. walcha 
mrt ZusatzrohretDCkan aAeitat variogt dar MontJerwa- 
gen worzugswaise Obar zwai BetatigungtwOTichttjnoan. 
die unabhangtg vonainandar batttiojbar, unatohangig 
vonatawdar anhebbar und absent ^egaganein- 
andar verschiebbar ausgabildet sind. Hterdurch kann 



dar Rgur B eine DanteOung wis Rgur 1. Jedooh 



Die in Rgur 1 dargastefta Vortriaba maac hine 1 
40 umfa8t elnen Schiid 2 mrt einem nacrtoigenden Scr#d- 
fichwaru 3 und einom Schnaidrad 4, welches mA Hart- 
matallwarkzaugan 5 versehen iat Dar in einen 
Brechorraum 6geiangende Abraum wM Ober eine For- 
darleitung 7 in den (nicht danjesteften) Bta rl sc hach t 



Die VortlebamascHna 1 tat mtteta Gtauarzytindam 
Slertto.BnDrarawwIebSarzBugtclefOr 
vortriab notwendige DrsHsawagung. wohingagen da 
Vortiabekraft mHtata \tortrtabszylndam 10 erzaugt 
so wfrd, walcha sich auf dem durch da RohreWcka 11, IV 
und 11- getddeten Rohrstrang abetOtzan. 

An dan StoBkantan 12. 12T zwfechan den ainzatnan 
Rorrstucken 11, ir und 11" sWsndenlwienwandun. 
gan dar FtohrslOcka 11. IV. 11" art agenda Zusatz- 
88 rohrstOcka 13 und 13* angaordnsi waicha dan 
Rohrstrang stabtisieran und gagan einxlrfngandes Was- 
sarebdichtan. 

Die Vortrtebezylindar 10 stOtzen sich mrt ihren Kd- 
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bentiangen uauf oner Druckpiatte 15ab, welchewie- 
d^rumaufdomvoiTtonMRohntOckll aiiBegrt 

Wefterhin sichtoer sind o4no Pcstiutoeirvichtung 
16. watehe rnlt einer Andockstatkm 17 tusammemrirH 
eowie Versorgungslattungen 18. Haltepiatten 19 und 
FOhrungischtonen 20. Die FunWon deser Telle wind 
spfiter ertAutert 

Figur 1 und Figur 2, etna vergrOSerte Darstetfung 
dec Detais II aus Figur 1, zeigen den Vertar*ensab- 
schntt. fen dem das Ajsachf eben dries RohretDcks 1 1 
ffljc dm Scrfldschwara 3 beim (^eWtteWgen Ntertrleb 
der Vbrtriebsmascfttie 1 erttct Herzu a* in Rgur 2 
deuildi iu sahen, wi • sich cfte KotoentiangeHaufder 
Druckpiatte 151 und dm sich auf dem Rohrstock 11 
etxtttziAnder8lo6kwTte12zwischen 
Iliad dem Ror*stuck1VstatdMZusel^^ 
Be«eT*le.c»*RohrstOck11 und dee Zu selzj ohr t tack 
13, eJnd vor dem Auaschieben aufgewertst. posrtioniert 
und arrstiert worden. 

Sowohi die RohrstOcke 11. 11\ 11" eJe such de 
Zueetnortrstocke 13, 13' bestehen «us StaWWecrt^rv 
dem. weiche sich in Umtuic*rk*iung Obertappea Die 
fm Obenappungsbereich euBenfiegenden Bandenden 
der ftohrsttcka 11. IV. 11" tregen )e rwei Ritzet, die in 
jewefte efnen zahnstangenartigen Schfftz Im kmenlle- 
genden Bandende eingretfen und frit dieeen zusam- 
men die A u fr*iesrk»s u n g en 21 biden. Durch Drshon 
der RfeH warden die beiden Ot>enappenden Banden- 
den gegeneinander varschoben, was die Aufwettung 
der RohrstOcke 11. 11*. 11* bewirKt Auch die Zueatz- 
raftrstQcka 13,13' s«m rrtt sctehfrt AufwdtairslGhtyogen 
21'versshen. 

Die Au8enkantan der Rohrstucka 11. 11' trogen 
rinpsurriaulende Dich|proHe 22. 22*. miners weJchen 
die StoOkante 12 abgedchtet wird Die OfchtwWoaig 
wird durch das Anpree e o n das to uMm Odm 13 an 
d» foenwvKtungen der RohrstOcke 11 und 1V im 
Bereich von deren StoBkante 12 noch erhOht 

Die Otoraprtrte 22. 2Z end auBen mtt ringsumiau- 
fsnden Dichtlippen 23. 2S vsrsahen, watehe die Funk- 
ten von Dichtingen Obemehmea We in Rgur 2 
ersxxitlich, verhindern date Dichtfcpen 23, 23*. daB im 
enstehenden Boden 24 gegebenenfalfe vorhandenes 
drOckandee Wawor zwwchen dem durch die Rohrs- 
tucks 11. 1 V. 1 r geWdeten Rohretang undderlnnen- 
wandung dea SchMsdiwanxee 3 ins fcmere der 
vurtfieuuTiascrane i etnonngan nvyi 

DerzwkchendemRorvdnaigll.ll'.iruriddern 
analahandan Boden 24 verttefcende Ring«um25wird 
nrteirw durch Irlektioried^ 
pension 27 verfOfrt. Die infekeonedOeen 26 sMIetfQfch 
schematise* dargastattt sie bafndet sich xweckmaBi- 
gerwetse im Bereich dea borvvortriebsatogewandten 
Endas des Schildachwanies 3. 

let in dan Rguren 1 und 2 der Vrtahrensabschritt 
dargaatetlt in welchem de VsrfriebsmsscNne i vorge- 
triaban und das zuletrt angesetzte Rohrsluck 11 aus 
dem SchiWschwaru 3 ausgeschoben wird, so zeigt 



Figur 3 den Verfahrensatoechnitt. in domain durch den 
barerts ausgabauten Rohrstrang 11. If 11" Nndurch 
asjiaponienes noncstuoc ■ » ■« owiw»c»iweni 0 «ui- 
g e w aH at und an das RghrsttOK 11 angeaetct wWL Die 

5 Vbrthebsmaschins 1 stent dabei still: die Kotoenstan- 
gen 14 aM ai cie wbrWebsrytinder 10 eingttshren und 
cSeDruckpiafle 15»etvom RohratOckll weggawgen. 

Das neu In den Scff tiechwaru etngetrachta Roftr* 
stuck 11- istaJsafimninftetnemZusa^^ 

w auf emam {War vsraWacht dargaatattean) Monfet w a g en 
28 durch den Rorvretrang 11, IV. 11" Nnduch taiwpor- 
iert worden. Der Monierwagen 28 fct nun an der 
Andcx*stato17arigekDppettun^ 
eiraichtung 16 in Position gebracht worden. Oes Rohr- 

is stuck iriegt auf rwei BetaSgi a worr^ 

cSe beiden Aul wesaini k htungan 21 auf. Ebenao legt 
dea ZueatrrohnrtOck 13" auf einer Bet a s^aigawrricrv 
Sjng 2g oTa Aiiweiteinrichajng 21 ' sut Die Betaa- 
gungsvoriichajngen 29. 2St bestehen im weeenBchen 

» MDrartwerkmigsn30.30*,we«crwsichim 

dan oberibeachrlebenen -Rftzefen der AuAaeJteiraichtun- 
gen21.2Vbefindan. 

Oia Betttgungsvorricrmingen 29 (Dross Rohrstffck 
11- Kind einem vorderen Arbeikrtisch 31 dea Montter- 

6 waga«282uge()rot)etsie6Manr»er^ 
bar auegebsdet Die Betttigungavviio}^ 
ZutatgohrstOck 13" etel auf emam ebenfela anhabbar 
und absenKbar auegebOdetwi hinteren Art>eft5ti»ch 32 
des Montierwagens 28. weJcher relaov zum vorderan 

30 Art»rtstwch31 ven^ebbaxW;cl«WrT»teirH»Ti^ 
pelpiefl angedautat 

Sowoht der voidere Aibeittasch 31 ate such der 
rersere Arbertstscn 32 oes Moraier¥vagena zs venugen 
Qber VMspsnroytindar 33 und 33*. weiche bairn Trans- 

as portdeaRohralOctoll-ijndoseZusatirotastt 

ck^arstaflen.cai8o1e Drshwerkzeijge30.30'irnQnarlff 
ml den jeweWgen AulwetteiwicitUigen 21. 2VbWben. 
Zum Anheben der BeU U Iguiosvorrktiturtoan 29, 29r 
warden dto Verspenrayiinder 33. 33' eirigezogert 

40 DerMaSiefwagen28wdstnebenr»^ 

baren Rftdem. awlctie den Moriserwagan 28 garden 
Rohrstrang 11. IV. 11" absOzen und vor dem Rohr- 
smck 11- bra Nnter dem Zusatzrohrstock 13" ange- 
ordnet end FO*rurH»srftder 34 sut, watehe in dan 

45 FOhrunc^schienen 20 (aufen. Die FOhrungsschjenen 20 
asgenda Vereorgunpsiaftungen 18 mWela in rageima* 
ftgen /Vjatoden vorgoMhenen Hahepiatten 19. Beim 
VsdahrandesMoiiesrwaoam 
11" weiden die FOhnmgsschienen 20 aufgrund der 

so FOhrungsradar 34 angehoben, so daB wagon der Hafta- 
plattan 19 im Ergebnie auch da Varsorgungrietongen 
18 im Bereich des Moriaerwagens 28 angehoben war- 
den. Die VersorgungsMtungen 18 ataKen debar bairn 
Transport des Rohretoote 11" und das Zusataohr- 

56 stocks 13- kamttndernisdar. 

Rgur 4 zaigt das Dotal IV sua Figur 3, jedbch wah* 
rend ainas gaganober Figur 3 spAteren Vertahrensab- 
schnrtts: Das RohrstOck 1 1" wwia berate aufgeweitst 



9 



EP0881359A1 



10 



und an das vordere Endi dec Rohr sfra ng B 11. ir, 11". 
also an das RohrstOck 1 1 angeaetzt Dia Aufweiteinrich- 
tungan21 tind eatoetarref i erend, eodaBdie Autweitung 



Lamport geben. 

Oft hmtere AfbeSstach 32 dee Montierwagene 28 
to mrttete VerfahrscNenen 38 und Langtochern 39 



dauerhaft 1st Die Drehwerkzeuge so das vorderen itrigsvarschiebpar auf dam Qeslal 35 befastfrEr tragi 
Arbeitsfcches 31 sind berate wieder eingefehran und 5 tin Drehwerkzeug 30'. welches im 2uaamma nw fctan 
nichtimhflmEhvWrTi(d«nRtee<ndaf Auf*eneinrich mit den rechts und Rnks angeonfrteten Verspennzyirv 



dunch das ZusataohrstOc* 13" in Position gebracht to dee Morrtierwagene 28 mft zwei abgewintaftsn RAdern 

Daa Zusattrohretuck 13" brfhdet afch nun im Bareich 36 verbunden. welche aufgrund Iter AbwirMungeen* 

derStoBkante 12 zwiscnan dem RohrstOck 11 und dam rectrt auf der Oberflache der frvieriwandung dee bereds 

RohnjtOck11* Durch A#*eben dee frehwerkzeugs 30* ausgebeuten Rorwtnenge 11. IV, 11" ebroten. Bxsnco 

in den Schcrtei dee RohrtSranga 1 1 . 1 r und Drehung bef Inden sich vor dem Rohrsttck 11" ml abgewfcv 

dos RitteJe dor AufweiteinhcWung 2V wwd dae Zueetz- u kene Rider 36. Zwischen den beiden vorderen Rftdem 

rohnjeJCk13*aufgeweieturidgegendteln^^ 36 ist sine Kopp^ung a vorr k ft tu ng 37 zum Antoppeai 

gen daa Rohretucka 11 und daa Rohnjftud* 11" deeMon*erwagam28andleAnda*^^ 

Rgur 5 zaigt ainan Schnitt enttang der Unie V- V Dia abanttte am OasteD 35 angabrachtan FOh- 

gemaS Rgur 3. AuBenfegend erfcannt man dan » rungsrader 34 tauten in dan Fahrungaecnienen 20. um 

igoBcnrvneneri) ocnsoscnwsnz 9 una in uraursicni cms otese zueemman ma oen inter ntcmoargeGrensnj ver- 

Rcnretuck 1 1 und daa 7ut atoohistOck 13, welche daa eorgungiloftungon 18 im Beratch daa Monti erwegena 

vordere Ende daa bar arte auagabautan Bohr st r an gs » 28anzuhaben. 

den. DaamitdamMontfanMgan2Baanapon1afta Rohr- Rgur 7 achfeSich zeigt ainan Abechnitt daa im 

sfejck 11" 1st abanbfts in Draufsksht dargesteflt wobel ss erfindungcgemflBen VertBhren mit der arflndunga* 

zu erkannan ist de8 es zwei Qbenappende Endan aut- gemttBan Arardnung hergectelten Rohrstrangs 11, 11\ 

waist und durch sine Reiathfcewegung der beiden 1 r, 1 1 Mitdur c hbi och en en Unien ist angedsutet, wie 

Endan aufgeweitet warden karat dia Zuaati lOhretQcfca 13, 13' und 13" Jewels hmemafo 

Der (verekifacht danjeetette) Montiorwagen 28 der Rohratucka 11. 11*. 11", 11"* stzen. In dieaer Dar- 

umfaet neben dan bererts becchriebenan Drehwerk- x deft** wild farner deutfich, da8 die Dichtiippen 23, 23* 

zeugen 30. dem in dfeser Daratanung alefa aichtbaran der DicWprof Me 22. 22* ate urtaufende Dichtringe wir- 

vmdaren tobetetedh 31 und den Verspannzylndam 33 ken. 

einQestea 35. weichee eeierseitsdb Afbenstisohedl. in Rgur 8 ist ein anderee AusfOrvungsbeispiel etner 

32 und anderersejte <Se (in Rgur 3 rricht arkannbaran) arfindungsgsmABan Anoidnung antsprachend der Oar* 

Rider 36 Hgl nttata weicnen aich der Montenwaoen as steaung wn Rgur 1 gaaaigt Dia Vbft*abamaacNne 1 

28 an Ronratrang 11, 11*. 11" hfcv und herbewegen cSeses AusCQhnjrigebaispiete enttiM dn Tefestaptefl 

kann 40 walrhas im msantfkhan durch ain aufierriMoendac 

Am vorderen Ende dea Mortfierwagana 28 ist eine HCMrotw 41 und ein gaganObar diaaam loajdal var- 

Kuppi u ngsvorrichtung 37 zum Antoppeln an dto schiebbaren mnenrehr 42 dea Schttdschwanzea 3 

AndockBtaiion17derVbrtrtebem *o gebildet ist Um die Varschiebung daa HOfirohre 41 

Wetternin 1st in Rgur 5 gut zu erkennen, wia da gegendas tmenrohr 42 n^tmacnen zu Mnnen, ist audi 

Fohrungsrader 34 dea Monterwagens 28 in dan FOh- die FOrderleitung 7 mit einem Tdestopab«*»nrtt43ver- 

rungsfichtenen 20 lau*er\ welche irtttate der Halteplalte sehan. 

19 da Vanwrgungriailungan 18 unter dem Monianaa* Daa TataatopleB 40 wad durch Teteetapaylndsr 44, 
gen28anheben. 4S die sich mitteis vorderer Uger 45 am worderen Tei der 
RgurB zaigt eine parapakSMacha Oanttailung ainea Voririebsmaachine 1 ecMrie mitleta Nnterer Lager 46 am 
BefcpietefOr einenMontierwagen28.waW>erbereits(ln himeran Tei der Vbrtriebsmaachina 1 abstOtzea aus 
ainar varamfachtaren Form) in dan Hguren 3, 4 und 5 ainandargaacnoban und wiadar aingazogan. Vor dam 
dargestetit ist 4uf dam Geeteft 35 ist sm vorderer Tefeskopteif 40 verttgt die Voralebernaschtie 1 Qber 
ArbeKsttech 31 angeordnet watcher zwei Drehwerk^ so eine Anzahl von wdoren VerspanneW>aHBn 47. \n ant- 
zeuge 30 aic Betdtigungsv^rrkMung 29 fOr dia /Wfweit- cprechender Weise befinden skh audh hintar dem Tefe- 
eirwkntungen 21 der RohrstQeka 11" tragi Auf diesen slcpteii 40 urrsangavartetit Verspenrteinheiten 48 an 
Drthwerkzeugen 30, welche anhebber und abeenkber der Vbrtriebamaschina 1. 
auagetildet aind, liegt ein strichpunktiart angedeutetes Dia Vercpanneinheitan 47 und 48 bastahan JawaOa 
Rohrstuck 11" auf. Der voidere Aibaitstiech 31 ist ss aus zwei Hubzyfindam 49. mfttats waichan ja ein 
rachts und Inks mil Verspannzylindem 33 versahen, AuBanwandabachnM 50 in den umgabendan Boden 24 
welche dem RohrstOck 1 1" Im Zusarnnenwfrkan mit gedrOdd und aus oleeem wiadar harausgazogen war- 
den Drehwerkzeugen 30 einen sicheren Hah fur dan den kann. Durch abwachselndes BeiSSigen der vorde- 



tungen21. 

Der Nntere AmeHstisch 32 wurde retatrv zum vor- 
deren Arbeitetisch nach voma varschoban und hier- 



dern 33' das ebenfeb strkz^punktier t angedeUete 
Zusatzrohratuck 13" halt 

Hfter dam Zuaatzrehistuck 13" ist daa GesteH 35 
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r«n Verspajineinrwrten 47 und der hirrteren 
Verspuineinheiien 48 und mit darauf «bg«t>mmtan 
Brv und Ausziehbewegungen dor Teieetopzytinder 44 
ergfot rich tine wurrnartige Fbnfcewegung der Uor- 
triebsrnasthine 1. so dafl Mi oTese tor den Uortriebim 
wosomSchon nur gegen den snstohonden Boden 24, 
und rtcht gagen den ausgebauten Rohrstrang 11. 1 V. 
ir.ll-abetotrt. 

Das In Rgur 8 gezeigte AuefOhrwigsberspl et etner 
erfodungsgernBeen Anordnung ermogiicht also einan 
tortSnUarlichen \tortrieb, wahrend Im Schutz dee 
Scrwotchwanzee 3 der Rohrstang If. IV. tr. 11" 
hergestettt wild. 

Un^Bezugauf(«dBQuren1bis6«^nochrne(8 
auf <St fa ra Own ewoise dee don gezeigten AusfOh- 
runosbstspfofs stigsoangon: 

■n (richt daigettettlen) Startschecht warden ein 
aufwartbwec Ftohrstock 11" und efti Zuea&rahntOck 
13-airfdfcrxebwerkzeuge3a30'de* 
28 oufgssotzt und masts der Venjpenmyinder 33, 33* 
auf dem Ma*er*eoen 28 verepennt Damakddar 
ttalfesrwa^»durchd« 
stag. 11 ,1V. 11" hWi«^bismdanSchidscmw«3 
der VbrffebemascNne 1 vertshren. Herbei stotzt er 
sfch mrttete vler Radem 36 an der tnnenwandung des 
Ror rstran g s 11. IV. 11" sb. aeichzertig warden <fe 
FOhrunoMdiienen 20, und mit diaaen Ober de Hate- 
pteflen 19 die Versc*gunp*leitungen 18. rrittels der 
FOhrungsrader 34 vor dem MonfJerwagen 28 angaho- 
ben und Writer cfiesem wieder ebgetegt 

Farajie 1 zu diesem V tegs ng ^ die VDr*ri«b*m»- 
tcNna linden Boden 24 getriebenurri(^etehzeHiodas 
zUetzt angecetzta aufweitbaro RohrstOck 11 aus dem 
Schsdwhwanz 3 susgeschoben, indent sich cfto *t"or- 
trfefaazyfnder 10 Ober die DrucMstts 15 auf dem Rohr- 
stOck 11 ebstOtzen (vgl. Hojur 1 und Flgur 2). 

NachdemdasRorwsa)cK11nab^ 
dem SeWsch wen z 3 autgeachoben tot warden de 
Kbfcenetsngon 14 in die Vtortrietoazylinder 10 eingefaJv 
ren. der Bohrvortriab t«ird gestoppt und der Montferwa- 
gen 28 wird Ober die Andocfcstaoon 17 an da 
Vortriebtmaschine 1 angehoppeR. Mrttets der Positoo- 
rtereinrichtung 16 wird der Ntorttienaag^ 28 so pos^ 
niertdaBdaaaufdemMornTerwag^281rarwpo^ 
RohrstOck 11- nach dem Aufweiton an der vorderen 
Kant* dee RoNtlOcks 1 1 anflegt (ugL Rgur 3). 

ZumAufwet8fldesFWvstfkte11-wer^ 
den Drohwerkzauga 30 des vordoren Afbectstieches 31 
dee Montjerwagens 28 angehoben, bis daanochnicht 
autgewettete RohrstOck 11 Im Bcheael des SchUd- 
schwanzes 3 aniegt Darm warden de Orahwerkzeuga 
30 bettttigt so daft de AutweftseTrWisjngen 21 das 
RohrstOck 11- autwertan. Nachdem die DichtJippen 23 
der Dichtprofle 22 rundum an der Innenwandung des 
Schidtchw&ruae 3 aniegea wird de Aufwertmg arra- 
tiert - was am ainfachsten durch elne sefcitafftUerende 
Autaiteirvttitung 21 ertolgl - und die Drehwerkzeuge 
30 warden wleder abgesenkt Sodarm wird der hbtere 



Arbertsusch 32 des Mona'erwagens 28 nachvomezum 
vorderen Arbaitstah 31 Nn bewegt urn das Zusatz* 
rohrstock 13' in sine Position zwischen die RohrstOcka 
11 und 11' zu bringen. Das Drebwerkzeug 30* wird 

9 ang^rwbeabistoZusa^ 

bekten RohrstOcka 11 und 11" stat. wonsch des 
ZusatzrohrstOdc 13" durch Betttigen des Drehwerk- 
zeugs 30' aufgeweftet wird (vgl. Rgur 4). Die AufweHung 
das Zusatzrohrstucks 13" bewirtt eina Zeneiarung und 

10 Stabflisiervigc*erbaid« 
eineverbesserteOWtwiriaj^ 
genden Dichtprofte 22 und 22*. 

SchHeOfich wird auch das Drahwerkzeug 30* auf 
dem hfntaren Arbetetech 32 des McrtierwaoenG 28 

1$ aboaaer^ und oar Monberwagm 28 wieoer 

dan Startschacht vartthraa Der \tortrteb kam beraits 
wieder eufgenornrnan warden, wahrand c^Montterwa- 
gen^8o^(^F««s1n^11.11^11^11-zut)ckln 
danStartschachtla^DieVo^^ 

jo sich dam Ober ole Dnjcfcpette 15 auf dem neueinga- 
brs^enRrjhrsttckll-ahta 
neueingabracrnanRofirsirjte 
raum zwischen oessen AuBenwandung unddemanste- 
henden Boden 24 wind mH einer achnal erhartenden 

a SuspenatonverpraBtumdanRorwstrang 
irzustattlisieran. 

Das ki Figur 8 dargasteDle Ausfurtriingsbeispiei. 
das sich von dem eben beachriabenen AusfOhrungsbei- 
spieJ linteracheidet errnOgflchl etnen unterbrechurigs- 

90 freien Mortrieb, wfthrend de Harstasung des 
Rohratrangs 11. IV, 11". 11" tfeichwoN in der oben 
beschriebenen Weiss erfoigt dem do Vtortrtebsma- 
schtne 1 stotzt sich im wesentfchen mHtete der Ver- 
apanrwirtfwitan 47. 48 gegen den Boden 24 six 
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PeienlenspfOche 

1. Varfahren ami I leretelen tints Tim tit im Schid- 
vorMtfj wit tolgsndan VWTahrtntBCfa ttefl*- u 

(a) Vfertn* aw MvtMmdvni (1) m* 
einem Qchld (2) und einem ScNkftchiMtftt (3), 

(b) Aussehieben ainea Rohrstuete (11) aus 
dem ScNkfcchwanx (3) beim \fcrHob, ' 40 

(c) Transport eines at rf wrtb tr tn Rohrsttcte 
(11*-) dunch den berefts ausgebautan Rohr- 
orang (ft. H'. ill Nndurch in dan SchM- 
echwanz(3), 

(d) Aufwanen dec auhvetoaren Ronrstodct 45 
{11*) Im SeNrdtchwanz (3) und AirerJeren der 
AutnYeftung, 

(a) Aneeteen dta aufgeweitetan Rohnrtocte 
(111 an daa bohrortietKseffigt Enda daa 
borons ausgebauten Rohratra n g a (11. 11*. so 

m 

(I) Vlfiaderhcten dar Var1ahrens4chritte (b) bis 

w 

2. Varfahren nach Anspruch 1. dadurch gefeenn- 59 
zelchnet da8 afa aufarettbere RohrstOcfce (11, 1 1 

11", 11lrfrgtorm)gzuaajTTmengabo 

bare Bander vorwendet warden, deren Enden slch 



in Umtangsriohtung jewoie Obertappen. 

3. Varfahren nach eJnem der AnqprOche 1 odor 2, 
dadurch gekenrueichnet« daB slch de Vxtriebe- 
maschine (1) fQr dan ttxtrieb jewafts auf dam 
zUetzt an den Rohnnrang (11. 1V. 11") angeeetz- 
ten Rohrstock (11*-) abstOtzt 

4. Varfahren nach einem der AnsprOche 1 bis 3, 
dadurch gefcennzeichnet, daB slch die Vortrtebe- 
maschine (1) air den Vtartrieb kn urngabenden 
Boden(24)abstutzt 

5. Verfehren nach einem der AnaprOche 1 Wa 4, 
dadurch palcannialchnat, daB tin zaaechan dar 
AuBenwavidung daa Rchrsiranga (1 1. IV. 11") und 
darn anatahendtn Ooden (24) Mvhandener Ring* 
num (25) verftttwfrtl 

6* Varfahren nach Anapruch 5, dadurch gefcennv 
zetehnet, daB de VorttUung dea Ringmume (25) 
Otw hrakfonGdasen (26) em ventiebestogewend- 
ten Enda dea ScNfdscbwinzes (3) erfotgL 

7. Vertahran nach einem der AnaprOche 1 bis 6c 
dadurch gekennzeichnet, daBcfe AbcSchtung daa 
SchadschwanzinnenraiirnB gegan drOckandes 
Waster Oder gegen eine VertUknasse mrttela 
achan der Aufienwandung der RohrstOcte (11, 11\ 
11". 11") und der Inrianwandung des ScNW- 
SGhwanseefa) angeordne tar Rtoge ajuaflurrttiaav 
aUachem Material ertofgt 

a* Vartahren nach einem dar AnaprOche 1 bis 7, 
dadurch gefcennzeichnet, daB der Treneport der 
auhwaHbaran torvstOcka (11") mM einem 

in den Schadachawv (3) earaporbert und dorteuf- 
wetter. 

9. Variahren nach Anspruch 8, dadurch gefcenn- 
zeichnet, daB der Montierwagen (28) beim Durch- 
(atien dea Rohrstrangs (11. 11*. 11") dw 
VeraorgungsieHungen (18) der VortrfebamaacNne 
(1 1) tnhebC. so da8 diase den Transport der Rohrs- 
tOMOn irierhtbaNndem. 

10. Varfahren nach einem der AnsprOche 8 und 9. 
dadurch oefcennzeichneL daB der Monti trwaoan 
(28) im Schedbchwanz (3) an die Uortrtebema- 
aohine (1) angehoppeft wild. 

11. Vartahren nach Anspruch 10. dadurch gefcenn- 
zeichnet, daB die Enargfteversorgung und/odar dte 
Steuarung dea Montlenaagent (28) im angateppel- 
ten Zustand Ober de Vtortiebtmaschine (1) ertoigt 

1Z Varfahren nach etnem dar AnsprOche 1 bis 11. 
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dadurch gekenrtzelchnet, daS zuGfltzfich zum auf- 
wertbaren ftrfvstuck (11") J*"** tin Zusatzrohr- 
««X*{13lrd«nSchTd«*wi^ 
welchee nach dem Aufweitea Arretieren und 
Ans0teeod«RchrstOcte{inandenbereitBau6- 5 
gebauten Rotating pi. IV. 1T\ 13, 130 in den 
Bereich dar Sto8kante (12) zwfechen dem Ftohr- 
stock (in und dem Rohrclrano (11. 1V. 11". 13. 
13) vwbracht und <tort aufgeweitet wii* bis ee an 
den Hnenwindunoen dee RortssXte (111 und ,0 
dee Rem ta ng a (ll) anffegt, wonach die Atifww- 
tung arretiert wird 

13. Vertahren nach Anspruch 12 und einem dor 
AnsixOcheebisll.daourchflekaonaalchnet,^ i« 
darMontt«wagen<2mjeweteeinnohr«tOck(in 
und ain Zusatrrorrstoch (13") zueammen In dan 
Schftfechaanz (3) tranapotet zunftchst das 
Rohrdock (111 atfweitet airatiert und an den 
Derails ausgebauten Rohrstrang (11) ansetzt, und 10 
danach des ZUeataohntfOck (13") in Petition 
bringt aufwaitatund a/retiert 

14. Vertahren nach einem dar Aropruche 1 bis 13. 
dadurch getonmelc hnal, da6 samtBche Verteh- 25 
rensachritta lemgeatauart ariblgen. 

15. Anordnung zur DurchfOhrung das Varfahrens nach 
einem dar AnsprOche 1 bis 14, urrtassend: 

50 

- ena Vort ri eb am aachina (1) mit einem SchM 
(2) und einem ScNldechwanz (3), 

• eine Anzaht von aufweHbaren Rohrstickan 
P1.11M1M1T. 

- einTraneportnniB*(28)zumTrar^ as 
wvltoeren Rohrctocka (111 m dan ScNW 
scream (3). 

• /^jfweiteirvicNungen (21) zum Aufweiten der 
RohfUOckapl. 1lMr. 1H, 

- AnetiarvorricrTtungen zum Arreteren der Auf- 40 
weflvng, 

• eine PosKorierairirichturig (10) zum Ansetzen 
der aufgawrtsten RohrstOcke (11") an das 
vortrietaasaNfoa Endades berate ausgebauten 
Rc*rstrangs(11,l1\in. <* 

- aowie Mtttel (10. 14, 15) zum Ausschieben der 
aufcewaftalen RcMOcka (11. 11', 11*. Ill 
auedemScNkitchv«fiz(3). 

16. Arwdnung nach Anspruch 15. dadurch gefcenrv so 
zeichnet daB da aurweHbaren Rohretocke (11. 
11\ 11". Ill ririgttrmjg ziisammangebogene. auf- 
weHbare Bander end, deren Enden aJch in 
Umfangsnchtung }eweite Obertappon. 

a 

17. Anofdnung nach einem der AnsprOche 15 cderl6, 
dadurch gekanraalchnat, daB am SchMschwanz 
(3) r^ekfionsdosen (26) angaordnat and. urn dan 



Ringraum (25) zwischen der AuBermandung dee 
Rohrstrangs (11. 11*. 111 und dam anstahenden 
Boden (24) zu verfoilen. 

1a Anordnung nach einem der Anspruche 15 bis 17, 
dadurch getonJizefchnet, daB da aufwertUren 
RohrstOcke (11. 11\ 11". 11") mit an fcrer AuBen- 
wandung angebrachten Ring en aus gumrnJelasti- 
achem Malarial versehen sind. 

19. Anordnung nach einem der AnsprOche 15 bis 16. 
dadurch gefcennzeteftnel, dafl die AuBenkanten 
der eufweitjaren RohrstOcke mit einem gummieJa* 
dtechen Materia) Oberzogen slnd 

2a Anordnung nach den Ansprochan 16 und 19. 
dadurch gefcatvueJchrtet, daB hn Cberteppungs- 

we e enaTc he na^verlaAaaftdaiiw^ 

I . « n « ■ „ 1f ). nn-Ll^m PTj till Ul Utf. 

lappenden Banoaroen angecroneie uicnuig w* 
handentet 

21. Anordnung nach einem dar Anspruche 15 bis 20. 
dadurch geksnnzeJchne% daB das Iranaportrnttel 
dn Montiarwagen (2B) 1st der eine BetftflQungsvor- 
richtung (29) fur da AurawteirrtcrttiJ^^ 

22. Anordnung nach Anapruch 21. dadurch gekenn- 

Andocfcstatfon ( 1 7) zum Antappeto des Morioerwa- 
gena(28)aufweist 

23. Anordnung nach Anapruch 22. dadurch gefcenn- 
zefchnet, daB die PositoriiereinricMung (16) der 
AndocfcstaS^(17)zuQeord^ist 

24. Anordnung nach einem der AncprOche 22 Oder 23, 
dadurch getormzetehnet, daB dar Mwrter w agen 
(28) uber die Airiocks te tfon (17) mit den versor- 
gungsleitungBn (1 8) der Vbrtrteternascrtine (1) ver- 
bindbef ist 

25. Anordnung nach einem der AnsprOche 21 bis 24. 
dadurch getawrttetehnet, daB der Mortieiwagen 
(28) Mrttai (34) zum Anheben der Versorgungslei- 
tungen (18) der vcftrieberrrochine (1) autwetet 

26* Anordnung nach einam der AnsprOche 15 bis 25. 
dadurch gekennzelcftnet, dafl atrfwettbare Zusatz- 
rortrstocKa (13) zum Aniegen an die innerwrencurv- 
gen jewels zweter benachbarter RohrstOcte (11. 
1 1 ■) im Beretoh von deren zwischeniegenden StoB- 
Kanle (12) vorgesehen sind. 

27. Anordnung nach Anspruch 28 und einam dar 
Anspruche 21 bis 25, dadurch c^tormzetehnet, 
dafl dar Montierwagen (28) for den paarwaiaan 

Transport von mindestens einem Rohnaock (111 
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und nwteterw einem Zusatzrahrctuck (ir) mxr 
gebfclet ist und jawafla «na Botfttigungsvomdituig 
(29) mm Aufwetan dee BohrHOcks (111 
Jewells Bine wettare Betaqungswnlcht u no (29) 
zum Aufwetten dee Zuaatzrahrctocte (131 auf- s 
waist 

2a Anorihung nach Anspruch 27. dadurch getowuv 
Mlchnet, daO <fe beiden Bet«i»«o$vonichtun- 
gen (29. 29) urrtbhangig voneinander betftlitfber. »o 
unabhflngig voneinander anhebbarundateenMw 
sowie gegeneinander verschiebbaf autgebfldet 
find 

29. AnonHng nach einem derAnapnXhe 151*^ " 
dadurch gekamzekfcnel, daB dm Vbrtrietoeme- 
eoNne (1) eWi zuMrnmenacNebbaret Teteateptei 
(40) eowie daw und daWntar rvJal fiber dto 
Au6enwandung dec SdAtechwanras (3) ausfahr- 
bare Veipwnainhettan (47, 48) aufweist » 
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(54) Process and Arrangement for Producing a Tunnel by the Shield Driving 
Method 

(57) Proposed are a process and an arrangement for producing a tunnel by the 
shield driving method. First, a roadheader 1 with a shield 2 and a shield 
tail 3 is advanced while shoving a pipe segment 11 out of the shield tail 
3. Then an expandable pipe segment 11'" is transported through the 
already supported pipeline 11, 11 ' , 11" into the shield tail 3 and 
expanded there. Upon completion of the expansion operation, the expanded 
pipe segment ll 1 " is attached to the bore feed-sided end of the already 
supported pipeline 11, 11', 11" and is shoved out of the shield tail 3 as 
the roadheader 1 is advanced. These process steps are repeated so that 
the result is an immediate support of the tunnel that is produced with a 
pipeline comprising expanded pipe segments (11, ll 1 , 11", 11'"). 

An especially preferred variant of the process provides the transport 
of expandable auxiliary pipe segments 13" into the shield tail 3. Said 
pipe segments are expanded in the area of the abutting edges 12 between 
two pipe segments 11, 11'" and in this manner center and stabilize the 
pipeline. 

The invention is applied preferably in the remote controlled 
production of impassable sewers. 

Figure 3 

[see source for figure] 
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Description 

The invention relates to a process for producing a tunnel by the shield 
driving method and an arrangement for carrying out the process. 

The production of tunnels by the shield driving method wherein the 
immediate support is effected by erecting tubbings has been known for a long 
time. To this end, the shield tail of the roadheader exhibits a tubbing 
erector, which assembles the individual tubbings into one tunnel tube in the 
protection of the shield tail. The result is a tube that is produced in situ 
and which comprises a plurality of individual segments. 

In the field of so-called micro tunneling, thus in the remote controlled 
production of sewers, the tubbing support method is not possible, because the 
assembly of the tubbings into one tube cannot be fully automated or carried out 
by remote control. 

Impassable sewers, especially house connections, lines for watering and 
drainage or supply and disposal lines, are still produced in many cases by the 
open trench method. Correspondingly, micro tunneling with immediate support 
offers now significant advantages. 

The goal of immediate support by the micro tunneling method is reached as 
follows. Starting from a starting shaft, a roadheader is advanced into the soil 
by means of a thrust-boring unit. When the thrust-boring unit is fully 
extended, the tunneling work is stopped. The thrust-boring unit is retracted; 
and a pipe segment is attached to the end of the shield tail. The thrust-boring 
unit pushes the pipe segment, and with it the roadheader, into the soil in 
order to continue the tunneling work. The result of inserting in succession 
other pipe segments into the thrust boring unit is a pipeline, at the tip of 
which is the roadheader. 

In this prior art procedure the force of the thrust boring unit acts on 
the pipe segment, which is installed last and by means of which said thrust 
boring unit acts indirectly on the roadheader so that the force required to 
advance increases as the length of the pipe increases, and, correspondingly, as 
the friction in the remaining soil increases. Depending on the nature of the 
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soil, the result is, therefore, a maximum pipe length, beyond which the use of 
extra expansion stations, which must be actuated and supplied, is necessary. In 
addition, it is very expensive to produce curved tunnels by the aforementioned 
method. 

Proceeding from this state of the art, the object of the invention is to 
provide a process and an arrangement to produce a tunnel by the shield driving 
method, with which impassable tunnels and sewers with immediate support in 
particular can be produced without any problems, even over long distances and 
optionally with curves, while avoiding open trench construction. 

This problem is solved by means of the process with the features of Claim 
1 or by means of the arrangement with the features of Claim 15. 

According to the invention, when the roadheader advances with a shield 
and a shield tail, first a pipe segment is shoved out of the shield tail. 
Starting from the starting shaft, an expandable pipe segment is transported 
through said initial pipe segment as far as into the shield tail, where it is 
expanded to the same diameter as the pipe segment that is already shoved out. 
The expansion operation is stopped. The expanded pipe segment is attached to 
the pipe segment that is pushed out and, as the roadheader continues to 
advance, shoved out of the shield tail. Then another expandable pipe segment is 
transported through the pipeline, formed by means of the two set pipe segments, 
into the shield tail, expanded there, stopped, and attached to the supported 
pipeline. These process steps are repeated until the desired length of tunnel 
is achieved. 

With the process, according to the invention, a pipeline is produced that 
is assembled like links and that can also exhibit curvatures. The pipe segments 
that are shoved out at one time remain stationary with respect to the remaining 
soil so that relatively small radii can be bored during tunneling. In addition, 
the forces, required for advancing, are independent of the distance between the 
roadheader and the starting shaft. 

Since complete pipe segments are transported as a whole into the shield 
tail and expanded there only to the desired diameter, it is possible, compared 
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to the prior art tubbing support, to build the support of the tunnel in the 
shield tail by remote control and to produce impassable sewers as well. 

The inventive arrangement for carrying out the process comprises not only 
a well-known roadheader with a shield and a shield tail, but also a number of 
expandable pipe segments; a transport means to transport these pipe segments 
into the shield tail; expanding devices to expand the pipe segments, which are 
attached preferably to the pipe segments themselves; stopping devices to stop 
the expansion, whereby the expanding devices are designed self -stopping; a 
positioner to attach the respective pipe segment, expanded in the shield tail, 
to the already supported pipeline; and a means to shove the expanded pipe 
segments out of the shield tail, which can simultaneously cause the advance of 
the roadheader. 

The expandable pipe segments comprise preferably expandable bands, which 
are bent together in the shape of a ring and whose ends overlap in the 
circumferential direction. Expandable bands of this type are already used to 
seal leaks in sewers and are disclosed, for example, in DE 93 13 379 Ul or DE 
44 01 318 C2 . Such a band is made expediently of elastically deformable 
material, for example, steel sheet. 

Usually an annulus remains between the pipe segments, which are shoved 
out and expanded inside the shield tail and which form the pipeline, and the 
remaining soil. This annulus is expediently filled, for example, with a fast 
curing suspension, in order to support the pipeline and to give it an adequate 
hold to advance the roadheader. Preferably, the annulus is filled using 
injection nozzles on the end of the shield tail facing away from the driving 
operation. 

To prevent any pressure-exerting water from penetrating into the interior 
of the shield tail and to keep the filler for the annulus away from the 
interior of the shield tail, it is advantageous to attach rings made of 
material with rubber- like elasticity between the outside walls of the pipe 
segments and the inside wall of the shield tail. As the pipe segments expand, 
said rings rest as seals on the outside walls of said pipe segments and 
simultaneously on the inside wall of the shield tail. These rings can be 
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attached either to the outside walls of the pipe segments or remain stationary 
on the inside wall of the shield tail. 

The abutting edges between the individual pipe segments can be sealed 
against pressure -exerting water or against the filler by coating the outside 
edges of the pipe segments with a material exhibiting rubber-like elasticity so 
that, when a pipe segment is attached to the pipeline, the material exhibiting 
rubber- like elasticity impacts on a material exhibiting rubber- like elasticity. 

When bands, which are bent together in the shape of a ring and whose ends 
overlap in the circumferential direction, are used, it is advantageous for a 
seal, which runs essentially in the axial direction, to be disposed between the 
overlapping ends of the band in order to prevent water or filler from 
penetrating at this point into the interior of the pipeline. 

It is especially advantageous if the expandable pipe segments are 
transported into the shield tail with an erector car, whereby the erector car 
carries an actuator for the expanding devices and with whose aid the pipe 
segments are expanded in the shield tail. The expanding devices of the 
expandable pipe segment can engage with the actuator of the erector car as 
early as in the starting shaft. Upon transport through the pipeline, the 
erector car is positioned in the shield tail. Then the actuator is actuated and 
the pipe segment is expanded. Thus, it is guaranteed in this manner that the 
pipe segments are expanded by remote control or automatically. 

The erector car can transport the expandable pipe segments individually 
or in pairs into the shield tail. The erector car can cover virtually the 
entire distance between the roadheader and the starting shaft while the pipe 
segment that is expanded last is shoved out so that the back and forth of the 
car does not result in any delays. 

The supply lines required to operate the roadheader are located in the 
already supported pipeline and are dragged behind the roadheader. They have to 
be previously threaded into the expandable pipe segments in the starting shaft 
so that the supply lines, lying on the inside wall of the pipeline, prevent the 
transport of the pipe segments into the shield tail. To eliminate these 
difficulties, the erector car is advantageously provided with a device that 
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lifts the supply lines in front of the erector car and deposits them again 
behind said erector car. Thus, the expandable pipe segments can also be 
transported in the threaded- in state through the pipeline without any 
impediments . 

There are other advantages when the erector car in the shield tail is 
coupled to a docking station of the roadheader. The erector car is connected 
rigidly to the roadheader in a position defined relative to the shield tail 
before the pipe segment is expanded. The positioner can be assigned to the 
docking station and can act on said station so that the newly expanded pipe 
segment is attached accurately to the already supported pipeline either by 
remote control or automatically. 

Furthermore, the docking station offers the option of connecting the 
erector car by way of suitable coupling elements to the supply lines of the 
roadheader. For example, the control pulse for the actuator can be sent over 
the docking station to the erector car, or said erector car can be supplied 
with current, compressed air, hydraulic oil or the like for the mechanisms that 
are present on the erector car to expand and to position the pipe segment. 

An especially preferred further development of the process, according to 
the invention, lies in the fact that, in addition to the expandable pipe 
segment, an auxiliary pipe segment is transported into the shield tail. After 
the pipe segment has been expanded, stopped and attached to the already 
supported pipeline, said auxiliary pipe segment is brought into the area of the 
abutting edge between the pipe segment and the pipeline and is expanded there 
until it rests against the inside wall of the pipeline. Then the expansion of 
the auxiliary pipe segment is stopped. 

An erector car is used to transport a pipe segment and an auxiliary pipe 
segment expediently. Said erector car transports the two parts together into 
the shield tail. Then it expands first the pipe segment, stops and attaches to 
the already supported pipeline, and thereafter brings the auxiliary pipe 
segment into position, expands and stops. Not until after these process steps 
is the pipe segment shoved out of the shield tail as the drilling operation 
advances . 
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In an especially advantageous variant of the process there is a pipeline, 
comprising pipe segments that are put together. Any connecting collision 
between two adjacent pipe segments has an auxiliary pipe segment, forced 
simultaneously against the inside walls of both pipe segments. This auxiliary 
pipe segment can be designed as long as the actual pipe segments so that the 
result is a double walled pipeline. To save material and to enable small radii 
of curvature of the tunnel , the auxiliary pipe segments are preferably designed 
significantly shorter than the actual pipe segments. 

The auxiliary pipe segments offer the significant advantage that they 
center the adjacent pipe segments and stabilize them in their positions 
relative to each other. In addition, they seal the pipeline, formed by means of 
the pipe segments, outwardly, even if the curvatures of the tunnel produce 
fingers between the individual pipe segments. 

The entire inventive process to produce tunnels by the shield driving 
method can be carried out by remote control, a feature that is of the utmost 
importance for impassable sewers. 

Besides the advantageous further developments of the inventive process, 
which are apparent from Claims 2 to 14, advantageous designs of the inventive 
arrangement follow from Claims 16 to 29. 

The arrangement to carry out the process can comprise in particular an 
erector car, which carries an actuator for the expanding devices, whereby said 
actuator comprises in essence at least one rotating tool, which engages with a 
pinion of the expanding devices during the expanding operation of the pipe 
segment, and can be raised and lowered. Thus, the said pinion of the expanding 
device can be previously mounted on the rotating tool, which is oriented 
preferably upward, in the starting shaft and can remain in engagement with the 
expandable pipe segment during the transport of the said expandable pipe 
segment. After the erector car has arrived in the shield tail, the rotating 
tool can be raised until the pipe segment sits close to the apex of the shield 
tail. Then the pipe segment can be expanded without any impediments by simply 
rotating the rotating tool. 
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To carry out the variant of the process, which works with auxiliary pipe 
segments, the erector car has preferably two actuators, which can be actuated 
independently of each other, raised and lowered independently of each other, as 
well as slid head on. Thus, a pipe segment can be expanded first in the above- 
described manner and added to the already supported pipeline. Then the second 
actuator for the auxiliary pipe segment can be slid along the axis of the pipe; 
and by raising the related actuator, the auxiliary pipe segment can be brought 
close to the apex of the inside wall of the pipeline and expanded. 

The inventive process and the arrangement to carry out the process are 
explained in detail below with reference to one embodiment, described by means 
of the attached drawings. 

Figure 1 is a side view of a roadheader with the front end of the already 
supported pipeline. 

Figure 2 depicts Detail II of Figure 1, 

Figure 3 is a view analogous to that of Figure 1 during a subsequent process 
step. 

Figure 4 depicts Detail IV of Figure 3 during a still later process step. 

Figure 5 is a sectional view along the line V - V, according to Figure 3 . 

Figure 6 is a perspective drawing of an erector car. 

Figure 7 depicts a section of an impassable sewer produced with the invention. 

Figure 8 is a view analogous to that of Figure 1, but of a different 
embodiment . 



The roadheader 1, depicted in Figure 1, comprises a shield 2 with a 
following shield tail 3 and a cutting wheel 4, which is provided with sintered 
carbide tools 5. The overburden conveyed into a crusher area 6 is moved over a 
conveying line 7 into the starting shaft (not illustrated) . 
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The roadheader 1 can be guided by means of control cylinders 8, A rotary 
drive 9 generates the rotary motion required for the drill feed, whereas the 
tunneling force is generated by means of the driving cylinders 10 , which are 
braced against the pipeline formed by means of the pipe segments 11, 11', and 
11" . 

Auxiliary pipe segments 13 and 13 ' , sitting close to the inside walls of 
the pipe segments 11, 11' , 11", are disposed at the abutting edges 12, 12* 
between the individual pipe segments 11, 11' and 11". Said auxiliary pipe 
segments stabilize the pipeline and seal against penetrating water. 

The driving cylinders 10 are braced with their piston rods 14 against a 
pressure plate 15, which in turn rests against the foremost pipe segment 11. 

A positioner 16, which interacts with a docking station 17, as well as 
supply lines 18, holding plates 19 and guide rails 20 are also visible. The 
function of these parts is explained below. 

Figure 1 and Figure 2, an exploded drawing of the Detail II of Figure 1, 
show the process step, wherein a pipe segment 11 is shoved out of the shield 
tail 3 while the roadheader 1 advances simultaneously. In addition, it is clear 
from Figure 2 how the piston rod 14 is braced against the pressure plate 15, 
and said plate in turn against the pipe segment 11. The auxiliary pipe segment 
13 sits on the abutting edge 12 between the pipe segment 11 and the pipe 
segment 11 ' . Both parts, the pipe segment 11 and the auxiliary pipe segment 13, 
have been expanded, positioned and stopped before the expulsion operation. 

Both the pipe segments 11, 11', 11" and the auxiliary pipe segments 13, 
13 ' are made of steel sheet bands, which overlap in the circumferential 
direction. Each of the ends of the bands, which belong to the pipe segments 11, 
11', 11" and lie outside in the overlapping area, bears two pinions, which 
engage with a rack- like slot in the inside end of the band and form together 
with said end the expanding devices 21. By rotating the pinions, the two 
overlapping ends of the bands are moved head-on, a feature that causes the 
expansion of the pipe segments 11, 11', 11°. The auxiliary pipe segments 13, 
13 1 are also provided with such expanding devices 21' . 
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The outside edges of the pipe segments 11, ll 1 bear peripheral annular 
sealing profiles 22, 22', by means of which the abutting edge 12 is sealed. The 
sealing effect is further increased by pressing the auxiliary pipe segment 13 
against the inside walls of the pipe segments 11 and 11 1 in the area of their 
abutting edge 12. 

The sealing profiles 22, 22' are provided on the outside with peripheral 
annular sealing lips 23, 23', which assume the function of sealing rings. As 
evident from Figure 2, these sealing lips 23, 23 1 prevent any pressure -exerting 
water present in the remaining soil 24 from penetrating between the pipeline, 
formed by means of the pipe segments 11, 11 1 , 11", and the inside wall of the 
shield tail 3 into the interior of the roadheader 1. 

The annulus 25, remaining between the pipeline 11, 11', 11" and the 
remaining soil 24, is filled with a suspension 27, introduced through injection 
nozzles 26. The injection nozzles 26 are depicted only schematically. They are 
located expediently in the area of the end of the shield tail 3 that faces away 
from the drill feed. 

If Figures 1 and 2 depict the process step, wherein the roadheader 1 is 
driven forward and the pipe segment 11, added last, is shoved out of the shield 
tail 3, then Figure 3 depicts the process step, wherein a pipe segment 11'", 
transported through the already supported pipeline 11, 11 1 , 11", is expanded in 
the shield tail 3 and is attached to the pipe segment 11. At the same time the 
roadheader 1 is standing still, the piston rods 14 are retracted into the 
driving cylinders 10, and the pressure plate 15 is pulled away from the pipe 
segment 11. 

The pipe segment 11' which has just been brought into the shield tail, 
has been transported together with an auxiliary pipe segment 13" on an erector 
car 28 (depicted here in a simplified manner) through the pipeline 11, 11', 
11". At this stage the erector car 28 is coupled to the docking station 17 and 
brought into position by means of the positioner 16. The pipe segment 11'" lies 
on two actuators 29 for the two expanding devices 21. Similarly the auxiliary 
pipe segment 13" lies on an actuator 29' for the expanding device 21'. The 
actuators 29, 29' comprise in essence rotary tools 30, 30', which engage with 
the above -described pinions of the expanding devices 21, 21*. 
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The actuators 29 for the pipe segment 11"' are assigned to a front work 
table 31 of the erector car 28; they can be raised and lowered. The actuator 
29' for the auxiliary pipe segment 13" sits on a rear work table 32, which 
belongs to the erector car 28, can also be raised and lowered, and can be slid 
in relation to the front work table 31. This state is indicated with a double 
arrow. 

Both the front work table 31 and the rear work table 32 of the erector 
car 28 have bracing cylinders 33 and 33', which guarantee during the transport 
of the pipe segment 11'" and the auxiliary pipe segment 13" that the rotary 
tools 30, 30 1 remain in engagement with the respective expanding devices 21, 
21 • . To raise the actuators 29, 29 1 , the bracing cylinders 33, 33' are pulled 
in. 

The erector car 28 exhibits not only wheels, which are not visible here 
and which brace the erector car 28 against the pipeline 11, 11 f , 11" and are 
disposed in front of the pipe segment 11'" or behind the auxiliary pipe segment 
13", but also guide wheels 34, which run in the guide rails 20. The guide rails 
20 carry the supply lines 18 by means of holding plates 19, which are provided 
at regular intervals. When the erector car 28 traverses the pipeline 11, 11', 
11", the guide rails 20 are raised due to the guide wheels 34 so that owing to 
the holding plates 19 the result is that the supply lines 18 are raised in the 
area of the erector car 28. Therefore, the supply lines 18 do not constitute an 
impediment during the transport of the pipe segment 11' "and the auxiliary pipe 
segment 13" . 

Figure 4 shows the Detail IV of Figure 3, but during a process step that 
takes place later as compared to that shown in Figure 3 , The pipe segment 11 1 " 
has already been expanded and added to the front end of the pipeline 11, 11', 
11", thus to the pipe segment 11. The expanding devices 21 are self -arresting 
so that the expansion is permanent. The rotary tools 3 0 of the front worktable 
31 have already been retracted again and are no longer in engagement with the 
pinions of the expanding devices 21. 

The rear worktable 32 was slid forward in relation to the front 
worktable; and thus the auxiliary pipe segment 13" was moved into position. The 
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in the area of the abutting edge 12 between 
auxiliary pipe segment 13- is now in the « ^ ^ ^ 

the pipe segment 11 and ^ ^ ^d' by rotating the pinion of the 

into the apex of the pipeline 11. « expanded and braced 

sanding device ,r. the auxiliary L pipe T^ent IV « • 

against the inside walls of the pipe segment 11 and the p P egm 

4-1** line V - V of Figure 3. On the 
Fig ure . U • .actional ™« ^f'uT 1 in . top view the pipe 
outsi de on. can —9— - <-» 0 t„ blch £ ora, the front end 

eeg™* U an, the -dXUn ^ ^ p J^nc , sported - 
o £ t he Uready T-^'C^t viewed^ the top. wbereby one can 

^r- - — - - - - by me - s o£ 

the relative motion of the two ends. 

ro tary tools 30, the front ^ work table ^ ^ ^ 

drawing, and the bracing cy Under* 33 but ^ ^ ^ ^ 

the one hand, the work tables £ 2 ^ Qf ^ ch the erect or car 2 8 

(which cannot be recognized in Figure 3), y 
can be moved back and forth in the pipeline 11, H . • 

a f the erector car 28 is a coupling device 37 to couple 
On the front end of the erector 
to the docking station 17 of the roadheader 1. 

• mlt . evident from Figure 5, how the guide wheels 34 
„ below the erector car 2 8 by - the boldang plat. ». 

Pl gore . i. • Petepectiv. vie. of an -« ~ « "'^ 
M . aiready teen depicted ^ ^ ^ 30 ae the 

frane 35 is a front work table 31 wh ^ ^ ^ 

„ „ for tX/ala lo^rea - ts a pipe segment U-. 

rotary tools 30, whrch oan be ^ t . M e 33 i. 

— i= indicated by ^ ^ers 33. whioh give the 

provided on the right and the left wath « ^ hold for th , 
pipe segment 11- in Interaction wath the rotary 
transport . 
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cylinders 33', which are disposed on the right and the left. 

Behind the auxiliary pipe segment X3" the frame 35 of the erector car 28 
, ale which are bent down and which, owing to their 
is connected to two wheels 36 which ar ^ ^ ^ 

downward angle, roll down ve-ca ly o «■ ^ _ _ ^ ^ 

already supported pipeline 11, 11 , 

which are bent down, in front of the pipe segmen l ■ • 

wheels 36 there is a coupling device 37 to couple the erector 

docking station 17 of the roadheader 1. 

Th e guide wheels 34, which are also attached to the frame 35 run in the 
^ide rail! ,0, in order to raise the. together with the supply lines IB (not 
illustrated here) in the area of the erector car 28. 

• ,i pim.r. 7 shows a section of the pipeline 11, 11'. 

Finally Figure 7 shows a arr anqement of the invention, 

j ,„,.>,- nv-ocess of the invention with the arrangement « 

produced in the process oi <- U 13 13 , a nd 13 » sit 

inside the pipe segments U. » - 11 • t as 

a— th.t u. -u* Hp. », »■ of a. p-"*— »• 

peripheral sealing rings. 

Ficure 8 depicts another embodiment of an arrangement of the invention in 
acC ordir:i 8 th 1 drawing in Figure 1. T he — ^J^t 

contain : a ^ :L * ■ - the shield 

external encasement tube 41 an encase ment tube. To accompany 

tail 3 and can be slid coaxially relative toj ^ ^ 

the displacement of the encasement tube 41 in h d ^ 
42, there is also the conveying line 7 with a teiesc P 

The telescope member 40 is extended and retracted again by means of 
telesc :; cyli nders 44, which are hraced on the front ^£^2 
1 by means of front bearings 45 and are braced on 
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roadheader 1 by means of rear bearings 46. In front of the telescope member 40 
the roadheader 1 has a number of front bracing units 47. Similarly bracing 
units 48 are also behind the telescope member 40 so as to be distributed over 
the periphery of the roadheader 1 . 

The bracing units 47 and 48 comprise two lifting cylinders 49, by means 
of which an outer wall section 50 can be pushed into the surrounding soil 24 
and pulled out again. The result of alternately actuating the front bracing 
units 47 and the rear bracing units 48 and extending and retracting the 
telescope cylinders 44 in synchronization is a worm-like advancement of the 
roadheader 1 so that for tunneling it is braced in essence only against the 
remaining soil 24 and not against the supported pipeline 11, 11', 11", 11'". 

Thus, the embodiment of an arrangement of the invention depicted in 
Figure 8 enables continuous tunneling, while the pipeline 11, 11', 11", ll 11 ' is 
produced in the protection of the shield tail 3. 

The operating mode of the embodiment depicted in Figures 1 to 6 is 
discussed once again with reference to Figures 1 to 6. 

In the starting shaft (not illustrated) an expandable pipe segment 11'" 
and an auxiliary pipe segment 13" are mounted on the rotary tools 30, 30' of 
the erector car 28 and braced on the erector car 28 by means of the bracing 
cylinders 33, 3 3'. Then the erector car 28 is driven through the already 
supported pipeline 11, 11', 11" up to the shield tail 3 of the roadheader 1. In 
do doing, it is braced by means of four wheels 36 against the inside wall of 
the pipeline 11, 11', 11". Simultaneously, the guide rails 20 are raised in 
front of the erector car 28, and with them the supply lines 18 by way of the 
holding plates 19, and deposited again behind said erector car. 

Parallel to this procedure, the roadheader 1 is driven into the soil 24; 
and at the same time the expandable pipe segment 11, which was attached last, 
is shoved out of the shield tail 3 in that the driving cylinders 10 are braced 
against the pipe segment 11 by way of the pressure plate 15 (see Figure 1 and 
Figure 2) . 
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After the pipe segment 11 has been almost completely pushed out of the 
shield tail 3, the piston rods 14 are driven into the driving cylinders 10; the 
tunneling work is stopped; and the erector car 28 is coupled by way of the 
docking station 17 to the roadheader 1. By means of the positioner 16 the 
erector car 28 is positioned in such a manner that the pipe segment 11'" 
transported on the erector car 28 rests, after expansion, against the front 
edge of the pipe segment 11 (see Figure 3) . 

To expand the pipe segment 11* ", the two rotary tools 30 of the front 
work table 31 of the erector car 28 are raised until the pipe segment 11, which 
is not yet expanded, sits in the apex of the shield tail 3. Then the rotary 
tools 30 are actuated so that the expanding devices 21 expand the pipe segment 
11' w . After the sealing lips 23 of the sealing profiles 22 fit snugly around 
the inside wall of the shield tail 3, the expansion is stopped which is done 
most simply by a self -arresting expanding device 21 and the rotary tools 30 
are lowered again. Then the rear worktable 32 of the erector car 28 is moved 
ahead in the direction of the front worktable 31 to bring the auxiliary pipe 
segment 13" into a position between the pipe segments 11 and 11 f . The rotary 
tool 30' is raised until the auxiliary pipe segment 13" sits in the apex of the 
two pipe segments 11 and 11'", whereupon the auxiliary pipe segment 13" is 
expanded by actuating the rotary tool 30' (see Figure 4) . The expansion of the 
auxiliary pipe segment 13" causes a centering and stabilization of the two pipe 
segments 11 and 11'" and an improved sealing effect of the sealing profiles 22 
and 22', lying between said pipe segments. 
• "" ' * 

Finally even the rotary tool 30 • is lowered onto the rear worktable 32 of 
the erector car 28, and the erector car 28 is driven back again into the 
starting shaft. The tunneling work can be resumed again, while the erector car 
28 runs through the pipeline 11, ll 1 , 11", ll r " back into the starting shaft. 
The driving cylinders 10 are braced by way of the pressure plate 15 against the 
pipe segment 11* " that has just been brought in. The annulus that remains 
between the outer wall and the remaining soil 24 when the pipe segment 11'" 
that has just been brought in is shoved out is filled with a fast curing 
suspension in order to stabilize the pipeline 11, 11', 11", 11'". 

The embodiment, which is depicted in Figure 8 and which differs from the 
embodiment just described, enables an uninterrupted tunneling, while the 
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production of the pipeline 11, 11', 11", 11'" continues in the manner described 
above, because the roadheader 1 is braced in essence by means of the bracing 
units 47 , 48 against the soil 24 . 

List of Reference Numerals 



1 




roadheader 


2 




shield 


3 




shield tail 


4 




cutting wheel 


5 




sintered carbide tools 


6 




crusher area 


7 




conveying line 


8 




control cylinder 


9 




rotary drive 


10 




driving cylinder 


11, 


11' , 11", 11'" 


pipe segment 


12, 


12 1 


abutting edge 


13, 


13', 13" 


auxiliary pipe segment 


14 




piston rod (of 10) 


15 




pressure plate 


16 




positioner 


17 




docking station 


18 




supply lines 


19 




holding plates 


20 




guide rails 


21, 


21' 


expanding device 


22, 


22' 


sealing profile 


23, 


23' 


sealing lips 


24 




soil 


25 




annulus 


26 




injection nozzle 


27 




suspension 


28 




erector car 


29, 


29' 


actuator (for 21, 21') 


30, 


30' 


rotary tools 


31 




work table (front) 
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32 


work table (rear) 


33, 33' 


bracing cylinder 


34 


guide wheels 


35 


frame 


36 


wheels 


37 


coupling device 


38 


traversing rail 


39 


oblong hole 


40 


telescope member 


41 


enccLseiueiiL. luuc 


42 


inside tube 


43 


telescope section 


44 


telescope cylinder 


45 


bearing (front) 


46 


bearing (rear) 


47 


bracing unit (front) 


48 


bracing unit (rear) 


49 


lifting cylinder 


50 


outer wall section 



Patent Claims 

1. Process for producing a tunnel by the shield driving method with the 
following process steps: 

(a) driving a roadheader (1) with a shield (2) and a shield tail (3), 

(b) shoving a pipe segment (11) out of the shield tail (3) during 
tunneling, 

(c) transporting expandable pipe segment (11'") through the already 
supported pipeline (11, 11', 11") into the shield tail (3), 

(d) expanding the expandable pipe segment (11'") in the shield tail (3) 
and stopping the expansion, 

(e) attaching the expanded pipe segment (11"') to the bore feed-sided end 
of the already supported pipeline (11, 11', 11"), 

(f ) repeating the process steps (b) to (e) . 
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2. Process, as claimed in Claim 1, characterized in that expandable bands, 
which are bent together in the shape of a ring and whose ends overlap in 
the circumferential direction, are used as the expandable pipe segments 
(11, 11', 11", 11' w ) . 

3. Process, as claimed in either of the Claims 1 or 2, characterized in that 
the roadheader (1) for tunneling is braced against the pipe segment 
(11"*), which was attached last to the pipeline (11, ll 1 , 11"). 

4. Process, as claimed in any one of the Claims 1 to 3, characterized in 
that the roadheader (1) for tunneling is braced in the surrounding soil 
(24) . 

5. Process, as claimed in any one of the Claims 1 to 4, characterized in 
that an annulus (25) , which is present between the outside wall of the 
pipeline (11, 11', 11") and the remaining soil (24), is filled. 

6. Process, as claimed in Claim 5, characterized in that the annulus (25) is 
tilled by means of injection nozzles (26) on the end of the shield tail 
(3) that faces away from the tunneling work. 

7. Process, as claimed in any one of the Claims 1 to 6, characterized in 
that the interior of the shield tail is sealed against pressure -exerting 
water or against a filler by means of rings, which are made of a material 
with rubber-like elasticity and are disposed between the outside wall of 
the pipe segments (11, 11', 11", 11'") and the inside wall of the shield 
tail (3). 

8. Process, as claimed in any one of the Claims 1 to 7, characterized in 
that the expandable pipe segments (11'") are transported with an erector 
car (28), which transports the pipe segments (11'") into the shield tail 
(3) and expands them there. 

9. Process, as claimed in Claim 8, characterized in that, as the erector car 
traverses the pipeline (11, 11', 11"), the erector car (28) raises the 
supply lines (18) of the roadheader (1) so that they do not impede the 
transport of the pipe segments (11"') . 
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10. Process, as claimed in either of the Claims 8 and 9, characterized in 
that the erector car (28) in the shield tail (3) is coupled to the 
roadheader (1) . 

11. Process, as claimed in Claim 10, characterized in that the erector car 
(28) in the coupled state is supplied with energy and/or controlled by 
way of the roadheader (1) . 

12. Process, as claimed in any one of the Claims 1 to 11, characterized in 
that, in addition to the expandable pipe segment (ll ,n ), an auxiliary 
pipe segment (13") is transported into the shield tail; and in that after 
expansion, stopping and attachment of the pipe segment (11'") to the 
already supported pipeline (11, 11', 11", 13, 13 ■ ) , said auxiliary pipe 
segment is brought into the area of the abutting edge (12) between the 
pipe segment (11"') and the pipeline (11, 11', 11", 13, 13') and expanded 
there until it rests against the inside walls of the pipe segment (11'") 
and the pipeline (11) , whereupon the expansion operation is stopped. 

13. Process, as claimed in Claim 12 and any one of the Claims 8 to 11, 
characterized in that the erector car (28) transports a pipe segment 
(11'") and an auxiliary pipe segment (13") together into the shield tail 
(3), then expands the pipe segment (11'"), stops and attaches to the 
already supported pipeline (11), and thereafter brings the auxiliary pipe 
segment (13") into position, expands and stops. 

14. Process, as claimed in any one of the Claims 1 to 13, characterized in 
that all of the process steps are remote controlled. 

15. Arrangement to carry out the process, as claimed in Claims 1 to 14, 
comprising: 

- roadheader (1) with a shield (2) and a shield tail (3), 

- a number of expandable pipe segments (11, 11', 11", 11 » 

- transport means (28) to transport the expandable pipe segments (11 ,H ) 
into the shield tail (3), 

- expanding devices (21) to expand the pipe segments (11, 11', 11" 
ll 1 "), 



18 



E p 0 881 359 Al 



16. 



17. 



18. 



19. 



20. 



. stopping devices to stop the e^ansion (11 ,„, to the 

. a positioner (16) to attach the expanded W ull) , 

- and means (10, 14, 1: >> 

- hhe shield tail (3) . 
11" 11'") out of tn siia«j. 

circumferential direction. 

15 or 16 characterized 

ta « injection no»le. t» » out>ide „ all o£ t „e pipeline 

• order to fill the annul*. Ml •»*» 
(11. 11'. 11"' «" d the t"™ 1 "" 19 

» ,h. claims 15 to 17, characterized 

„r»gement. «a claimed in any ona of the ^ ^ 

U that the expandable pip. J, u o£ „ id plpe seg ™.ta 

* t-h* Claims 15 to 18, characterized 

a material with rubber-like elasticity. 

,c a nd 19 characterized in that there 
Arrangement, as claimed in Claims 16 j£ ' disposed betwee n the 

— i r-- — - - - --" 

bands . 

f the Claims 15 to 20, characterized 
Arrangement, as claimed in any one o ^ an 

in that the transport means are an erect 
actuator (29) for the expanding devaces (21) . 



22. 



— * - -r rr;:; - ~r."crr,r eadM 

(1) exhibits a docking station (17) to 
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23. Arrangement, as claimed in Claim 22, characterized in that the positioner 
(16) is assigned to the docking station (17) . 

24. Arrangement, as claimed in any one of the Claims 22 or 23, characterized 
in that the erector car (28) can be connected by way of the docking 
station (17) to the supply lines (18) of the roadheader (1) . 

25. Arrangement, as claimed in any one of the Claims 21 to 24, characterized 
in that the erector car (2 8) exhibits means (34) to raise the supply 
lines (18) of the roadheader (1) . 

26. Arrangement, as claimed in any one of the Claims 15 to 25, characterized 
in that the expandable auxiliary pipe segments (13) for affixing to the 
inside walls of two adjacent pipe segments (11, ll 1 ) are provided in the 
area of their abutting edge (12), which lies in between. 

27. Arrangement, as claimed in Claim 26 and any one of the Claims 21 to 25, 
characterized in that the erector car (28) is designed to transport in 
pairs at least one pipe segment (ll ,n ) and at least one auxiliary pipe 
segment (13") and exhibits an actuator (29) for expanding the pipe 
segment (11»") and another actuator (29') for expanding the auxiliary 
pipe segment (13") . 

28. Arrangement, as claimed in Claim 27, characterized in that both actuators 
(29, 29') can be actuated independently of each other, raised and lowered 
independently of each other, as well as slid head on. 

29. Arrangement, as claimed in any one of the Claims 15 to 28, characterized 
in that the roadheader (1) exhibits a telescopic telescope member (40) 
and bracing units (47, 48) which can be extended in the radial direction 
over the outside wall of the shield tail (3) in front of and behind said 
telescope member, 

(see source for figures] 
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